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This manual is on sale by the Superintendent of Documents, U. S. Government
Printing Office, Washington 25, D. C. The price, which includes the supple-
mentary service, is $1.75 domestic; $2.25 foreign. For that price, the purchaser
receives the manual and approximately six (6) supplements embodying textual
revisions. Supplements issued prior to the time of purchase will be packaged

with the manual. The purchaser will receive the remainder of the supplements
by mail at the time of issuance.




- INTRODUCTORY NOTE

Civil Aeronautics manuals are publications issued by the Civil Aero-
nautics Administration to implement and explain the Civil Air Regulations.
The Civil Aeronauties manuals include the Civil Air Regulations and are
a convenient medium through which the public is apprised of CAA rules,
policies, and interpretations.

CAA rules are issued pursuant to authority conferred upon the Admin-
istrator in the Civil Air Regulations. Such rules are mandatory and must
be complied with.

CAA interpretations define or explain words and phrases of the Civil Air
Regulations. Such interpretations are for the guidance of the public and
will be followed by the administration in determining compliance with the
regulations.

CAA policies provide recommended methods of complying with the Civil
Air Regulations and are issued for the guidance of the public.

This particular manual contains material interpreting and explaining
the maintenance, repair, and alteration requirements specified in Civil Air
Regulations, Part 18. The material pertaining to design, technique, and
materials is arranged in 17 major sections, each of which contains supple-
mentary material and general information on various subjects relating to
CAR 1830. For convenience the pertinent sections of CAR 18 are quoted
in bold face type ahead of the manual material. Forms, tables, and figures
relating to various sections of the manual are included in appendices A, B,
and C, respectively.

The regulations quoted herein and the manual material are numbered
according to a revised system which is used to facilitate publication of the
contents in the Federal Register as required under the Administrative Pro-
cedures Act. For example, the CAR section identified as 18.30 is followed
by 17 related CAM sections designated as 18.30-1, 18.30-2, etc. The num-
bering system is applied to paragraphs and subdivisions of paragraphs as
follows:

18.30-3
(a), (b), (¢}, etc.
(1), (2), (3), ete.
(1), (i1), (iii), (iv), ete.
(a), (2), (o), ete.
(1), (2), (3), ete.
(3), (i8), (i), (iv), cte.

This revised edition of Manual 18 presents methods and techniques which,
based on experience, have proved satisfactory in the repair and alteration of
aircraft. Material relating to items of general interest also is presented.
Inclusion of the latter type of information acquaints mechanics and less experi-
enced personnel with engineering aspects in fields with which they do not
have frequent contact. It should be understood that any method or technique
which can be shown to result in a degree of safety equal to one set forth in
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this manual will be acceptable to the Administrator of Civil Aeronautics.
Any procedure or method shown to be inapplicable to a particular case may
be suitably modified on request. In any event, the acceptance of any equivalent
repair methed or the modification of any procedure will become effective as
of the date of approval, rather than the date of its incorporation in this manual.

This manual will be revised from time to time as equally acceptable
methods or the need for additional explanations are brought to the attention
of the Administrator of Civil Aeronautics.
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Maintenance, Repair, and Alteration of Airframes,

Powerplants, Propellers, and Appliances

APPLICABILITY AND DEFINITIONS

“18.0 Applicability of this part. This
part establishes rules for the performance
of maintenance, repair, and alteration of
aircraft for which airworthiness certificates
have been issued by the Administrator, or
any component thereof.*”

‘1 The Administrator publishes Civil Aeronantics Manual 18
which lists operations considered to be maintenance, preventive
maintenance, miner and major repairs, and alterations, and seis
forth acceptable procednres, methods, and practices under the
provisions of this part. This manwval may be obtained from the
Saperintendent of Documents, Government Printing Office, Wash-
ingten 25, D, C.”

“18.1 Definitions,

“(a) Asused in this pari{ terms are defined
as follows:

“(1) Aircraft—An aircraft shall mean
any conirivance now known or hereafter in-
venied, used, or designed for navigation of
or flight in the air, including airframe, pow-
erplant, propeller, and appliances.

“(2y Aircraft engine.—An aireraft en-
gine shall mean an engine used, or intended
to be used, for propulsion of aireraft, and in-
cludes all parts, appurtenances, and acces-
sories thereof other than propellers.

*(3) Airframe—Airframe shall mean
any and all kinds of fuselages, booms, na-
celles, cowlings, fairings, empennages, air-
foil surfaces, and landing gear, and all parts,
accessories, or controls, of whatever descrip-
tion, appertaining thereto, but not including
powerplants and propellers.

“(4) Alteration.—An alteration shall mean
any appreciable change in the design of an
airframe, powerplant, propeller, or appli-
ance.

“(5) Appliances—Appliances shall mean
instruments, equipment, apparatus, parts,
appurienances, or accessories of whatever
description, which are used, or are capable

of being or intended to be used, in the navi-
gation, operation, or control of aireraft in
flight (including communication eguipment,
electronic devices, and any other mechanism
or mechanisms installed in or attached to
aireraft during flight, but excluding para-
chutes), and which are not a part or parts of
airframes, powerplants, or propellers.

“(6) Appropriately certificated air car-
rier—An appropriately certificated air car-
rier shall mean an air carrier holding an air
carrier operating certificate, and which is
required, either by its operating certificate
or by operations specifications approved by
the Administrator, to provide for a continu-
ous airworthiness maintenance and inspec-
tion program fo be performed by the carrier
in accordance with its maintenance manual.

“(7) Approved.—Approved, when used
either alone or as modifying such words as
aireraft, airframe, powerplant, propeller,
appliance, method, or technique, shall mean
approved by the Administrator of Civil Aero-
nautics in accordance with the applicable re-
guirements of this subchapter.

“(8) Authorized representative of the
Administrator.—An authorized representa-
tive of the Administrator shall mean any em-
ployee of the Civil Aeronantics Adminisira-
tion or any private person, authorized by the
Administrator to perform particular duties
of the Administrator under the provisions
of this part.

“(9) Certificated mechanic—A certifi-
cated mechanic shall mean an individual
holding a valid mechanic certificate with ap-
propriate ratings issued by the Administra-
tor.

“(10) Certificated repair station.—A cer-
tificated repair station shall mean a facility

1
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for the mainienance, repair, and alieration
of airframes, powerplants, propellers, or ap-
pliances, holding a valid repair station cer-
tificate with appropriate ratings issued by
thie Administrator.

“(11) Certificated repairman.—A certifi-
cated repairman shall mean an individual
holding a valid repairman certificate issued
in accordance with subpart B of part 24 of
this subchapter.

“(12) Component—A component shall
mean a constifuent part of an aircraft.

“(13) Instrument.—An instrament shall
mean 2 device utilizing internal mechanism
to indicate visually or aurally the attitude,
altitude, performance, or operation of an
aircraft or any component thereof, and shall
include electronic instrumentation and de-
vices for the automatic control of navigation
of the aircraft in flight.

“(14) Maintenance—Maintenance,
which includes preventive maintenance, shall
mean the inspection, overhaul, repair, up-
keep, and preservation of airframes, power-
plants, propeliers, and appliances, including
the replacement of parts.

“(15) Major alteration.~A major alter-
ation of an aircraft or any component
thereof shall mean:

“{i) An alteration which might cause
an appreciable change in its weight, balance,
structnral strength, performance, power-
plant operation, flight characteristies, or
other qualities affecting airworthiness, or

“¢ii) An alteration which is not ac-
complished in accordance with accepted
practices or cannot be performed by means
of elementary operations.

“(16) Major repair—A major repair to
an aircraft or any component thereof shall
mean:

“(i) A repair which, if improperiy ac-
complished, would adversely affect the
structural strength, performance, flight
characteristics, powerplant operation, or
other qualities affecting airworthiness, or

“(ii} A repair which is nof accom-
plished in accordance with accepted prac-
tices or cannot be performed by means of
elementary operations.

“(17) Manufacturer—A manufacturer
shall mean any person who:

“(i) Holds a type or production certifi-
cate for and manufactures an aireraft, air-
craft engine, propeller, or appliance, or

“(ii) Manufactures an approved ap-
pliance in accordance with a specification is-
sued by the Administrator.

“(18) Minor alteration.—A minor alter-
ation of an aircraft or any component thereof
shall mean an alteration other than a major
alteration.

“(19) Minor repair—A minor repair
shall mean any repair other than a major
repair.

“(20) Person.—Person shall mean any
individual, firm, copartnership, corporation,
company, association, joint-stock association,
or body politic; and includes any trustee, re-
ceiver, assignee, or other similar representa-
tive thereof.

“(21) Powerplant.—Powerplant shall
mean an aircraft engine and its component
parts, and other parts necessary to properly
install such engine in an aireraft, but not the
propelier (if used).

“(22) Preventive maintenance.—Preven-
tive maintenance shall mean simple or minor
preservation operations and the replacement
of small standard parts not involving com-
plex assembly operations.?

*?The Administrator will poblish, as part of Civil Aeronantics
Manual 18, the various operations constituting preventive main.
tenance of the several types of aircraft.”

“(23) Propeller—Propeller shall meana
device for propelling an aireraft through the
air, having blades mounted on a power-
driven shaft, which when rotated produces
by its action on the air a thrust approxi-
mately parallel to the longitudinal axis of
the aircraft, and shall also include control
components normally supplied by the manu-
facturer of the propeller. It shall also in-
clude a system of rotating airfeils which
serve either to counteract the effect of the
main rotor torque of a rotorcraft or to
maneuver a rotorcraft about 1 or more of its
3 principal axes.

“(24) Repair.~Repair shall mean the
restoration of an airframe, powerplant, pro-
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peller, or appliance to a condition for safe
operation after damage or deterioration.

“(25) Type—~Type shall mean all air-
craft of the same basic design, including all
modifications thereto,”

18.1-1 Major alterations.—(CAA interpre-
tations which apply to Section 18,7 (a) (15)).—
Changes of the following types to an airframe,
powerplant, propeller, or appliance, when not
listed in the specifications issued by the Civil
Aeronautics Administration, are considered air-
craft major alterations.

(a) Airframe major alterations.

(1) Major changes to the basic design or
external configuration of any structural com-
ponent such as:

Wings.

Tail surfaces.

Fuselage.

Engine mounts.

Control system,

Landing gear.

Hull or floats.

Elements of components (spars, ribs,
fittings, shock absorbers, bracing,
cowlings, fairings, balance weights,
etc.) of an airframe.

Hydraulic and electrical actuating sys-
tem of components.

Rotor blades.

{2) Changes in equipment where the
cumulative weight change of all such altera-
tions since the aircraft was reweighed or the
weight and balance data recomputed exceed two
percent of the certificated empty weight of air-
eraft under 12,500 pounds gross weight or 14
of one percent of the certificated maximum
landing weight on aireraft over 12,500 pounds
gross weight and/or the empty welght center of
gravity location exceeds 14 of one percent of
M. A C

(3) Changes to the basic design of the fuel,
oil, cooling, heating, cabin pressurization, elec-
trical, hydraulic, deicing, and exhaust systems.

(4) Modifications to the wing or to fixed
or movable control surfaces which affect flutter
and vibration characteristics.

(5) Installation or modification of any
system affecting the structural airworthiness,
flight behavior, or control of the aireraft.

(b) Powerplant major alterations.—Changes

such as the following are considered major
powerplant alterations:

(1) Installation of a type of engine differ-
ent from that approved for the aircraft.

{2) Conversion of an aircraft engine from
cne approved model to another, involving any
changes in compression ratio, propeller reduc-
tion gear, impeller gear ratios or the substitu-
tion of major engine parts which requires ex-
tensive rework and testing of the engine. (See
section 18.30-14 (a) (9) for details of identifi-
cation of converted engines.)

(3) Modification of the engine by replac-
ing aircraft engine structural parts with other
than those supplied by the original manufac-
turer or otherwise specifically approved by the
Civil Aeronautics Administration,!

(4) Installation of an accessory which has

not been approved for the engine.

(5) Removal of accessories that are listed
as required equipment on the aireraft or engine
specification.

(6) Changes to the basic design of the en-
gine mount.

(7) Installation of structural parts such
as engine mount attachment bolts or engine at-
tachment bolts, other than the type of parts ap-
proved for the installation.

(8) Conversions of any sort for the pur-
pose of using fuel of rating or grade other than
that called for in the engine specification.

(c) Propeller major alterations.—Changes
such as the following, when not authorized in
the propeller specifications issued by the Civil
Aeronautics Administration,? are considered
major propeller aiterations:

(1) Changes in blade design.

(2) Changes in hub design.

(3) Changes in governor or control design.

(4) Installation of a propeller governor or
feathering system.

(5) Installation of propeller de-icing sys-
tem.

(6) Installation of parts not approved for
the propeller.

(7) Any changes in the design of a bala